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Abstract In recent years Japan's automobile manufacturers have introduced 
improvements to their production processes in response to changes in both the labour 
market and the passenger car market. They have adopted advanced computerized 
flexible manufacturing systems (FMS) in order to produce different vehicle models on 
the same assembly line, raise automation levels and improve working conditions. 
Renovation schemes in existing plants have been facilitated by the construction of 
new "buffer plants", which allow output to be maintained throughout the conversion 
period. New assembly plants and production lines have been located in the Nagoya 
metropolitan area and in the Kyushu-Yamaguchi area. The former area has faced 
severe labour shortages, which have given manufacturers an incentive to increase the 
level of automation on production lines, while the latter area has an adequate supply 
of labour plus industrial estates on which new plants can be built. Car assemblers in 
the Kyushu-Yamaguchi area have encouraged component manufacturers affiliated to 
them to set up their own factories in the area, to supply various kinds of automobile 
parts. As a result, a new industrial complex centred on the automobile industry has 
been formed there. In most cases, transactions between assemblers and component 
suppliers within this complex have tended to reinforce existing company affiliations, 
but locally-owned subcontractors engaged in the partial processing of components 
have sought to diversify their business connections.
Key  words  : automotive industry, production process, labour market, flexible manu-
          facturing system (FMS),  keiretsu, Kyushu-Yamaguchi area
1 Introduction
   During the latter half of the 1980s, the Japanese automotive industry set new 
records in the production of passenger cars each year, thanks to economic prosperity 
at home and rising demand for Japanese cars on the world market. Passenger car 
production in 1990 reached nearly 10 million units, about 30% more than in 1985 and 
some 37% of total world production (Automotive Yearbook of Japan 1991). Around 
45% of Japanese car production was exported, leading to trade friction with other
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developed countries, particularly the United States. Automobile manufacturers have 
practiced voluntary restraint of car exports since 1981, in order to avoid international 
friction, and have instead transplanted assembly factories into overseas countries. 
Details of this world-wide expansion are provided by Miyakawa (1989), Tamura (1991) 
and Matsuhashi and Matsuda (1992), while Mair (1988) and Jones and North (1991) have 
examined the spatial linkages between assembly factories and their components 
suppliers in the United States and Western Europe respectively. Japanese manufac-
turers have also established transplants in developing countries in East Asia (Miyak-
awa 1988) and ASEAN as well as in India (Tomozawa 1991). 
   At the same time, Japanese automobile manufacturers have  faCed keen competi-
tion and pressures on profitability in the domestic market over the past decade, due to 
changes in consumer behaviour, in response to which they have accelerated their 
adoption of advanced production systems, to enable the production of multiple vehicle 
models of high quality from single production lines. While much has been written 
about the industry's expansion overseas in recent years, little attention has been paid 
by academics to this restructuring of existing production systems within Japan. 
   This article aims to illustrate some of the recent technological innovations in the 
Japanese automotive industry. In addition to the challenge posed by changes in 
consumer needs, the industry's rapid growth during the 1980s led to other problems of 
a serious nature, including labour shortages and demands by workers for shorter 
working hours. To meet these problems, automobile manufacturers have introduced 
various technical reforms to their production systems, and have sought to diversify 
their business links beyond existing affiliations in order to obtain components at a 
lower cost. These reforms have been accompanied by a certain degree of spatial 
restructuring, which the author has examined through an empirical survey of the 
Kyushu-Yamaguchi area, where an industrial complex centred on automobile produc-
tion has been taking shape in recent years.
2 Some factors in the restructuring of the automotive industry 
2.1. Changes in the labour market 
   Most Japanese automobile manufacturers are faced with serious labour shortages 
on the shop flocr. This phenomenon is linked not only to the rapid expansion of 
demand in the car market, but also to structural changes within the labour market. 
The demand for labour gradually increased during the recent period of economic 
prosperity in Japan (1987-90), such that the ratio of active job openings to job seekers 
has exceeded 1.0 since 1988. Moreover, young workers have become less willing to 
accept blue-collar jobs. Toyota, for example, took on only 1,697 new senior high 
school graduates in April 1992, thereby failing to meet its original recruitment target
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(by some 11%) for the  fiist time since the end of the postwar era of rapid economic 
growth (Asahi Shimbun March 31, 1992). Moreover, 23% of the new recruits who 
were taken on in the spring of 1991 had resigned by the end of the fiscal year. In short, 
it has become very difficult to retain young workers at the production level. 
   In spatial terms, automobile assembly factories have a tendency to concentrate in 
particular areas (Fig.  1), and especially in the  Tokyo and Nagoya metropolitan areas, 
where there are many components manufacturers". Some of the communities con-
cerned have all the characteristics of "company towns", such as Toyota City. This 
form of spatial agglomeration is the optimal location pattern for the delivery of car 
components under the "Just in Time"  (JIT) system, provided that there is an adequate 
supply of labour. The current shortage of labour, however, which is in effect a kind 
of agglomeration diseconomy, has made it difficult to sustain this spatially concen-
trated production system. 
   An additionalproblem in the labour markets is the demand for shorter working 
hours. Toyota has agreed with its labour union to reduce annual working hours from 
2,100 in 1990 to 1,900 by 1993, with a four-day working week. Without compensating 
technological changes in its production processes, it is estimated that the company's 
annual car production will fall by approximately five hundred thousand units as a 
result of shorter working days. 
   Several ways have been identified to cope with these problems in the labour 
market. One effective method is to reduce the number of workers required to make 
each  car  : several automobile manufacturers have indeed begun to adopt advanced 
automation techniques within the production process in recent years. A second 
method, in the light of industrial location theory, is to relocate car assembly plants 
from the existing core regions to local areas, where the supply of labour is more 
adequate. A third is to employ women and foreign workers in place of young male 
nationals. In the Nagoya metropolitan area, for example, component makers have 
been hiring South Americans of Japanese ancestry as temporary workers.
2.2. Diversification of consumers' needs in the car market 
   Until recently, Japan's automobile assemblers have stuck with mass production 
systems in order to achieve "economies of scale". In the early days they imported the 
"Fordist system" from the United  States  : that is to say
, the method of mass produc-
tion and mass marketing of standardized passenger cars. Successive improvements 
upon the "Fordist system" through the adoption of new and indigenous production 
management methods led to the establishment of a "post-Fordist system", otherwise 
known as the JIT system, which is an  efficient method for avoiding waste in the 
production process and the use of labour. As a result, since the oil crises of the 1970s 
Japanese manufacturers have succeeded in extending their markets worldwide.
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   In recent years, however, consumers' needs within the passenger car market have 
tended to diversify, which has led to pressure upon manufacturers to increase the 
number of models they can supply. Since the number of assembly plants is limited, 
however, automobile companies have sought to modify their production processes, to 
allow the production of multiple models from a single assembly line. In other words, 
the emphasis has gradually shifted from "economies of scale" to what might be called 
"economies of scope". 
   In addition, consumers' tastes have shifted in favour of higher value added and 
higher class passenger cars, and as a result the length of assembly lines has increased, 
because more components and processing stages are required to produce superior 
models. This has been an influential factor in the assemblers' plans for restructuring 
their manufacturing processes, while the growth in demand for passenger cars has 
created the need for more assembly lines and additional production plants.
2.3. Components trade beyond the traditional "keiretsu" 
   Broadly speaking, the Japanese automotive industry is made up of a limited 
number of hierarchical production systems, each of which consists of three vertically 
integrated sectors. At the top of each system are the vehicle assemblers, such as 
Toyota, Nissan, Honda and Mazda, which produce complete four-wheeled passenger 
vehicles and some of the more important components, such as engine units. Directly 
underneath the assemblers come the component manufacturers, which produce func-
tional components and sub-assemblies from part that are either produced in-house or 
bought in. At the bottom of each system are large numbers of small-scale manufac-
turing firms, which confine their activities to the full or partial processing of individual 
components, usually in relatively small batches. 
   Most component manufacturers are organized into cooperative associations lin-
ked to specific assemblers, and each of the assemblers (with the exception of Honda) 
has an association of its own, examples of which include Toyota's  "  Kyoho-kai"  ,
Nissan's  "Nisho  -kai" and Mazda's "Toyu-kai". These affiliated groups are known as 
 "keiretsu" in Japanese. In the past, assemblers normally purchased most of their 
components from their own affiliates, and commercial trade between the keiretsu was 
very limited in scale. Recently, however, increasing competition in both the interna-
tional and domestic car markets has forced the assemblers to diversify their sources, 
and to look beyond their own keiretsu for cheaper supplies of high quality components. 
In addition, Japanese automobile assemblers have come under increasing pressure to 
buy in more components from foreign manufacturers. These trends are expected to 
lead to a reconstruction of the existing networks between the assemblers and their 
traditional suppliers.
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3 New systems for car production 
3.1. Technological innovation on the assembly line 
   A car assembly line is made up of four main processing  stages  : stamping and 
pressing, body assembly, painting, and final assembly (trim line)  (Fig.  2). In the 
stamping and pressing process, automated press machines turn steel sheets into body 
panels of various kinds. Robots and welding machines then assemble these panels into 
vehicle bodies on the body assembly line. Several coat of paint are applied to the body 
during the painting process, after which comes the final assembly process, in which the 
remaining components are installed onto the body. 
   Automation levels for the first three processes have now reached approximately 
90%, but for final assembly the figure is still only around 5%. The JIT management 
system puts workers engaged in final assembly under very heavy pressure, and even if 
the newest FA technology is introduced it is unrealistic to expect the latter figure to 
rise much beyond 30% at best. Final assembly is likely to remain a labour intensive 
process, therefore, and improvements in working conditions will be an important 
factor in ensuring that adequate supplies of labour are retained. 
   The body assembly process, on the other hand, is inherently less flexible with 
regard to the number of models of passenger cars that can be produced on a single 
production line. In the past, production has been limited to two or three variants of 
a single model per line. In order to satisfy the market's changing needs from a limited 
number of assembly lines, automobile assemblers introduced a number of comparative-
ly minor modifications to the assembly process during the 1980s. Mazda, for example, 
succeeded in upgrading its existing line at the Hofu Factory to enable production of 
three separate models. To increase the number of models beyond this, however, 
would require the introduction of computerized integrated assembly systems on an 
extensive scale. 
   In fact, Japan's automobile assemblers have been incorporating advanced 
computerized manufacturing systems into their production processes since the  begin-
ning of the 1990s. The latest systems allow them to assemble various models of 
passenger car on the body assembly line simultaneously. At the same time, they have 
improved working conditions in final assembly through automation, the introduction of 
air conditioners, reductions in machinery noise levels, and the elimination of the more
 Stamping
and
 pressing  process
Body assembly
 line
Painting process Final assembly
Fig. 2 Main production processes on the assembly line.
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physically unpleasant tasks. These new "flexible manufacturing systems" (FMS), 
have enabled the automobile assemblers to satisfy the requirements of both the labour 
market and the car market. 
   It is very difficult, however, for manufacturers to adopt FMS in all factories at the 
same time, because of the large quantities of capital required (nearly  11 100 billion per 
line) and the temporary loss of production implied by any "scrap and build" pro-
gramme. To adopt FMS without loss of production, it is necessary for manufacturers 
to construct "buffer plants", complete with the latest computerized systems for the 
assembly of multiple car models, to which production can be transferred on a tempo-
rary basis while existing facilities are upgraded. In effect, this amounts to a policy of 
"build and scrap". While the  construction of "buffer plants" is a short term tactic on 
the part of manufacturers, these plants will also make an important contribution to the 
industry's production capacity over the longer term, alongside existing but renovated 
facilities.
3.2. Locational strategies of the main automobile manufacturers 
   In this section the author will describe the locational strategies which have been 
adopted by the main assemblers, and examine the key characteristics of the latest 
plants and production lines (Table 1).
3.2.1. Nissan 
   Since 1989 Nissan has pursued the speedy adoption of its own FMS project, known 
within the company as the "intelligent body assembly system" (IBS), at its Tochigi, 
Zama and Kyushu Factories, as part of its strategy for the spatial reorganization of 
car production and increased specialization of production between factories. The 
second plant at the Kyushu Factory, which commenced operations in May 1992
Table 1 An outline of newly established assembly plants and lines
Assembler Factory  Type"
Start of 
operation
Automation 
level in final 
assembly line
Amount of 
investment 
(billion yen)
 Nissan 
Mazda 
Toyota 
Toyota 
 H  onda
Kyushu Factory 
Hofu Factory 
Tahara Factory 
Toyota Kyushu Co. Ltd. 
Suzuka Factory
2-A 
2-A 
2-B 
1-A 
2-B
1992 
1992 
1991 
(1993) 
1989
20 (50) 
18 (50) 
  n.a. 
(30) 
 18
100 
60 
100 
150 
40
 Source  : 
 Note 1)
newspapers and interview.  
1  ; establishment of a new automobile factory. 
 2  ; establishment of a new assembly plant in an existing factory. 
 A  ; complete adoption of FMS.  B  ; partly adoption of FMS.
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performs a key role in this reorganization programme. 
   The second plant was built on land previously used for the storage of completed 
cars, and is regarded by Nissan as the "buffer plant" that will underpin the adoption 
of FMS at its other factories. The ultimate target for  automation2 within the final 
assembly process has therefore been set at a very high  figure  : around 50%. Multispot 
welding machines have been introduced into the body assembly process, machines that 
can be programmed and computer controlled to ensure the correct assembly of each 
vehicle. As a result, this plant is capable of producing every model of passenger car 
that bears the Nissan brand. Automation levels in the second plant are higher than 
those in the company's other Kyushu  facility  : 97% in the body assembly process 
(compared with 70% elsewhere), 100% in the painting process (80% elsewhere), and 
20% in final assembly (compared with just 3% elsewhere). Moreover, the plant has 
been designed with due regard for ergonomics, thereby enhancing the quality of 
working life for ordinary workers on the shop floor.
3.2.2.  Mazda 
   Like Nissan, Mazda established a new plant at its Hofu Factory in April 1992 on 
land previously used for the storage of completed cars. The role of this new plant is 
to support the modernization of older plants in the Hiroshima metropolitan area. 
Vehicle bodies in the process of assembly at this plant are conveyed by a linear motor 
system rather than by belt conveyers, and the investment in FMS means that some 
twelve models of Mazda brand passenger cars can be produced here. On the final 
assembly line there are ninety-five sub-processes, fifteen of which have been complete-
ly automated. The automation level of the final assembly process is 18%, and 
working conditions have been improved substantially through the separation of areas 
in which people work from zones set aside for noisy robots. 
   When the existing plant was established in 1982,there were a small number of 
ancillary plants in and around Hofu City, but most components other than seats and 
interior trims were supplied from the Hiroshima metropolitan  area  : hence the 
author's earlier conclusion that the location of this factory supported only a very 
limited intra-regional network system (Tomozawa 1990). Following construction of 
the second plant, however, rather more ancillary plants have opened up in Hofu City.
3.2.3. Toyota 
   In 1990 Toyota announced that it would establish new factories in Hokkaido, 
Miyagi and Fukuoka prefectures as a countermeasure against the shortage of labour 
in the Nagoya metropolitan area. Up until that time, Toyota has concentrated all of 
its production facilities alongside those of its  affiliated companies in Toyota City and 
its suburbs. The 1990 announcement means that the company is to shift its locational
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pattern from one of spatial agglomeration in a single area to a pattern of limited 
dispersal, in order to meet the challenge posed by the labour market. Details of the 
new factories may be summarized as follows. 
   The first two factories will produce only car  components  : Toyota Hokkaido Co. 
Ltd., which is a subsidiary of Toyota, is to produce engine units, while the Miyagi 
Factory will manufacture transmissions. Toyota Kyushu Co. Ltd., however, will 
assemble four wheeled passenger vehicles, with production to commence in the spring 
of 1993, building eventually to about 200 thousand units per annum on  three assembly 
lines. One of these lines is to be used for the mass production of a specific passenger 
car, while the other two will each produce several models at the same time. The final 
assemble process is expected to be around 30% automated. 
   Toyota has also embarked on the upgradingof some of its existing factories in 
Aichi Prefecture, using the "flexible body line" system (FBL), which is a kind of FMS. 
A fourth line was set up in the Tahara Factory in October 1991, with an advanced 
automation system introduced into the final assembly process so as to improve 
working conditions. The installation of heavy components, such as car air condi-
tioners and tyres, is now entrusted to automatic machines (Asahi Shimbun April 22, 
1992).
3.2.4. The other manufacturers 
   Honda has transferred motorcycle production from Suzuka to its Kumamoto 
Factory since 1989, and the space vacated within the Suzuka Factory has been reserved 
for the production of four wheeled passenger vehicles. The third production line at 
the Suzuka Factory started operations in May 1989, and here the improvement of 
working conditions has taken precedence over the complete adoption of FMS (Nikkei 
Business 1990, 6-4). 
   Finally, Mitsubishi has announced that it will raise the automation level on the 
final assembly line at its Okazaki Factory from 4% to 25% by 1994-95 (Asahi Shimbun 
May 15, 1992). Like Toyota, Mitsubishi has decided to make this investment to 
counter the shortage of labour in the Nagoya metropolitan area. 
   It is noteworthy that the locations of these new plants and production lines are 
confined to the Kyushu-Yamaguchi area and to the Nagoya metropolitan area. The 
attraction of Kyushu-Yamaguchi has been the prospect of adequate supplies of labour 
to operate the new plants. In addition, neither Nissan nor Mazda had to purchase any 
additional land, since they had acquired large industrial estates at the time when they 
made their initial investments in the area. In the Nagoya metropolitan area, however, 
there was an urgent need to upgrade the final assembly lines in each factory, owing to 
the stringency of the labour market.
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4 Ancillary automotive manufacturers in the Kyushu-Yamaguchi area 
   The construction of automobile assembly plants is likely to have effects on related 
ancillary manufacturers and their production systems. In this section the author will 
illustrate these effects in the context of a survey of the Kyushu-Yamaguchi area, 
where the industry has experienced very rapid develepment over the past decade.
4.1. Locational characteristics of ancillary automotive manufacturers 
   The foundation and subsequent extension of automobile assembly factories in 
Kyushu-Yamaguchi has promoted the location of ancillary manufacturers in the area. 
The development of the industry has taken place in two stages. The first stage lasted 
from 1976 to 1982, and saw the establishment of Nissan's Kyushu Factory (1976), 
Honda's Kumamoto Factory (1976) and Mazda's Hofu Factory (1982). These assemb-
lers encouraged their ancillary companies to locate component factories in the area, 
and around sixty ancillary plants were set up here, most of which were located on 
industrial estates lying adjacent to the assembly facilities, although others were 
scattered more widely in rural areas (Fig. 3). Obviously, the main location factor for 
these plants was proximity to their related assembly factories. Prior to 1970, the only 
ancillary manufacturers in the area were locally-owned firms, plus a few of Mazda's 
subcontractors, who had moved to the eastern part of Yamaguchi Prefecture in order 
to avoid agglomeration diseconomies in the Hiroshima metropolitan area. 
   The second stage began in and around 1990, with the decision to locate Toyota's 
branch company here and to enlarge other existing assembly factories. According to 
Tamura (1992), ancillary automotive manufacturers established factories at one  hun-
dred and five new locations between July 1989 and February 1991. Component 
manufacturers in the Toyota group decided to establish new plants not only in 
Fukuoka, but also in Saga, Miyazaki and Kagoshima, prefecturers which had not 
received investments from the automotive industry during the first stage (Fig. 3). The 
reason for this dispersal, which was made possible by improvements in the motorway 
network, was to avoid competition for labour within the automotive industry. 
   The ancillary factories that were transplanted from the existing core areas may 
be regarded as first level subcontractors in the context of the automotive industry's 
pyramidal production structure, at the top of which are located the major vehicle 
assemblers. The ancillary manufacturers have in turn each recruited several locally-
owned plants as second level subcontractors (Table  2)3'. Hence, by the end of 1991 
Nissan's Kyushu Factory was served by one hundred and twenty-one second level 
subcontractors, most of them locally-owned firms with fewer employees than the first 
level  subcontractors  : eight plants had 10 employees or less, sixty-one had from 11 to 
50 employees, twenty-six had from 51 to 100, and the remaining twenty-six had over
  E
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Table 2 A brief outline of main automotive components manufacturers in Kyushu-
Yamaguchi area
Factory Establish-
number ment
Employ-
ment size
 Keiretsu" 
(affiliation)
No. of sub- Ratio of component's supply  (%)2' 
contractors N  K  H  KM  H  N  OH  OM  0  0  A  01
 NOl 
 NO2
 NO3 
 N04 
 N05 
 N06 
N07 
 N08 
 N09 
 N10 
 N11 
N12
N13 
N14 
N15
1985 
1983
1977 
1977 
1977 
1977 
1977 
1983 
1977 
1977 
1980 
1977
1977 
1975 
1977
70 
390
210 
53 
246 
304 
465 
100 
300 
392 
350 
147
360 
123 
388
Ni, Mi 
Ni, Mi, Ma, Su, 
Da, Ho 
Ni, Mi, Su 
Ni, Da 
Ni 
Ni, Mi, Ma, Su 
 Ni, Su
To, Ni, Mi, Ma, 
Su, Ho 
Ni, Is, Su, Ho 
Ni, Is
3 
5
4 
10 
4 
5 
5 
13 
25 
5 
10 
10
5 
4 
7
96 
80
10 
70 
90 
70 
100 
100 
55 
100 
100 
45
95 
90 
75
10
5 30
5
0.5 
20
80 
30 
5
35
16
10
20
5 
5 
6
10
 5 
10
4
 3.5
10
 H01 
H02 
H03 
H04 
H05 
H06 
 H07 
H08 
H09 
H10 
 H11 
H12
H13 
 H14 
 H15 
H16
1919 
1986 
1977 
1981 
1976 
1976 
1970 
1976 
1976 
1974 
1976 
1976
1977 
1976 
1981 
1970
45 
49 
125 
35 
204 
236 
96 
400 
540 
87 
100 
87
700 
281 
150 
360
Ho
Ho 
Ho
Ho 
Ho 
Ho 
Ho 
Ho 
To, Ni, Ma, Is, 
Da, Ho 
Ho 
Ho 
Ho 
To, Ni, Mi, Su, 
Ma, Is, Da, Ho
0 
0 
10 
0 
6 
5 
3 
7 
14 
10 
6 
11
30 
0 
3 
7
 15 
100 
100 
100 
 77 
 40 
 20 
90.5 
 92 
100 
 50 
 92
    20 
   100 
    55 
0.1 0.1 0.3
60
2.5 
 8
50 
8
80
45 
0.3
 7
85
23
80
75 24.4
 MO1 
 MO2 
 M03 
 MO4 
 MO5 
 MO6 
 M07 
 M08 
 M09 
M10 
 Mll
1982 
1957 
1972 
1960 
1971 
1982 
1947 
1982 
1982 
1982 
1982
189 
131 
74 
126 
385 
97 
180 
162 
160 
49 
59
Ma
Ma
Ma 
Ma
Ma 
Ma 
Ma, Da
 1 
 1 
0 
5 
5 
1 
9 
4 
20 
1 
2
75 
100 
40 
25 
50 
100 
22 
70 
98 
85 
40
25
40 
30 
50
33 
30 
2 
15 
60
15 
30
 5 
 15
45
 Source  : 
 Note
Mail questionnaire survey in 1992. 
1)  To  ; Toyota,  Ni  ; Nissan,  Mi  ; Mitsubishi,  Ma  ; Mazda,  Da  ;  Daihatsu, 
 Is  ; Isuzu,  Su  ; Subaru,  Ho  ; Honda. 
2)  N-K  ; Nissan Kyushu Factory,  H-K  ; Honda Kumamoto Factory,  M-H  ; 
Mazda Hofu Factory,  N-0  ; other Nissan factories,  H-0  ; other Honda fac-
tories,  M-0  ; other Mazda factories,  0-A  ; other automotive  makers,  0  1  ;
other industries.
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one hundred employees each. Prior to the establishment of the automotive assemb-
lers in this area, many of these firms had business relations with the steel and 
machinery industries of the Kita-Kyushu Industrial Belt. These industries experi-
enced structural recession following the two oil crises, however, and this forced the 
locally-owned plants to look for new business partners. They found them amongst 
the automotive industry's first level subcontractors, who wished to identify cooperative 
plants to whom they could entrust part processing of their components, and from this 
basis the small locally-owned firms and the first level subcontractors developed 
business relations within the components trade. In the case of Nissan's suppliers, 
however, the only firms to survive were those which could meet the quality, price and 
JIT delivery standards set by Nissan under the technical guidance of the first level 
subcontractors. 
   Some of Mazda's first level subcontractors which produced seats and door trims 
established business connections with locally-owned clothing firms. The latter found-
ed seaming mills for the interior trims and then sublet part processing tasks to other 
firms in Yamaguchi Prefecture, which thus became third level subcontractors. As for 
Honda, its ancillary manufacturers have established links with second level subcon-
tractors spread over a wide area. The press and metal divisions have relied upon 
existing local firms, while the light electrical components and harness sectors have 
preferred to set up small scale workshops in rural areas.
4.2. Transactions in automotive components 
 Its possible, therefore, to describe local network linkages, in which the first level 
subcontractors are located beneath the assemblers, which are at the top of the local 
automobile production system, but above the second level of subcontractors, which are 
mostly locally-owned firms. We have also seen in Section 2, however, that automobile 
manufacturers have begun to seek out component suppliers from beyond the bound-
aries of their traditional  "keiretsu". This trend implies that a restructuring must be 
taking place in the networks which link automobile assemblers to their component 
suppliers. For example, Tamura (1991) has pointed out that the establishment of 
Toyota Kyushu Co. Ltd. has opened up the possibility of component trade taking place 
beyond the company's "keiretsu" in the Kyushu area. The author has his own views 
of this subject of trade beyond the  "keiretsu", as will be explained in the next section. 
First, however, it is necessary to establish what is actually happening at present with 
regard to transactions in automobile components. 
   Table 2 shows that most ancillary manufacturers in the Kyushu-Yamaguchi area 
supply the majority of their production to the assemblers to which they are affiliated. 
This is only to be expected, given that it was the assemblers who encouraged the 
 affiliated firms to locate component factories in this area in the first place. When we
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examine the characteristics of each group in detail, however, we find that one-third of 
the factories in the Nissan group also have business relations with Mazda, relations 
which have come about as the result of a positive and deliberate approach by these 
companies to Mazda. In May 1991, Nissan dissolved its existing cooperative associa-
tions, the "Takara-kai" and  "Shoho-kai"  , and set up the new "Nisho-kai" association 
(composed of 193 manufacturers), membership of which was determined according to 
the volume of business conducted with Nissan. Some of its earlier subcontractors no 
longer qualified for membership of the  "Nisho-kai"  , while several foreign components 
suppliers were admitted. In addition, Nissan compelled its ancillary manufacturers to 
lower their trading rate with Nissan to below 70%, as a result of which these firms 
started to build business relations with other assemblers, and especially with Mazda 
and Honda, whose cooperative groups were not particularly stable. In addition, 
Nissan shifted the production of pickup trucks from its Kyushu Factory to the 
Hiratsuka Factory of one of its subsidiary assemblers, Nissan Shatai, in the Kanto 
area. Nevertheless, several local manufacturers still produce components for trucks, 
and ship them to this factory. 
   Mazda's affiliated manufacturers in the Kyushu-Yamaguchi area have made 
efforts to upgrade their production facilities. They have achieved higher productivity 
and greater flexibility, and some of them supply components to Mazda's assembly 
factories both in Hofu and in Hiroshima. In this respect they too have acted as 
"buffer factories", much like the second plant at Mazda's Hofu Factory. In compari-
son with the Mazda group, however, Honda's affiliated manufacturers deliver either a 
lower percentage or none of their output to other assembly factories, because of the 
greater distances between Kumamoto and other areas. They did increase their 
production of motorcycle components, however, following the relocation of motorcycle 
production to Kumamoto. In addition, the Kumamoto Factory produces engine units 
for light four wheeled vehicles, and some of Honda's local affiliates supply components 
for these engines as well. As a result of these changes, employment in these com-
panies has increased over the past few years, along with the volume of production. 
   In summary then, although it can be shown that a small number of Nissan-
affiliated factories now conduct business transactions beyond the traditional  "keiretszt" 
in the Kyushu-Yamaguchi area, in the case of the Honda and Mazda groups compo-
nent transactions are confined to intra-group trading.
4.3. The impact of new assembly factories 
   The opening of Toyota Kyushu Co. Ltd.'s new facilities in 1993 is expected to have 
a mojor impact upon existing automobile assemblers and components manufacturers 
in the area. The author conducted a questionnaire survey amongst existing first level 
subcontractors in February 1992, in order to predict the influence of the new facilities
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Table 3 Component transaction with Toyota Kyushu Co. Ltd.
keiretsu  Nissan  Honda Mazda
already decided 
make positive approach 
depend on Toyota's request 
unwillingness 
others
2
3 
10
4 
4 
2
3 
2 
5 
 1
 Source  : Mail questionnaire survey in 1992.
upon business relations and other elements of the local economy. In all, valid 
responses to the questionnaire were received from thirty-six factories. 
   Table 3 reveals that two factories in the Nissan group, namely N8 and N12, have 
already signed contracts to supply their products to Toyota Kyushu. N8 has joined 
the cooperative associations of no fewer than six automotive assemblers, including 
Toyota's own "Kyoho-kai". N12 is a subsidiary whose parent company also partici-
pates in the associations of eight assemblers, including the "Kyoho-kai". These two 
may be distinguished as independent companies which enjoy business relations with a 
variety of different assemblers. Hence it is quite understandable that they will also 
supply Toyota Kyushu with their products once its facilities have opened. 
   Other than three factories affiliated to Mazda, there are no othercompanies which 
show any positive willingness to have business relations with Toyota, for the following 
reasons. First, their production capacity is already close to its upper limit, so they are 
unable to turn out additional products for other  assembers4). And second, they cannot 
accept large orders for components from assemblers without having  fiirst participated 
in the "design-in" phase of new model passenger cars. As has already been
Table 4 Predictable influences due to the location of the Toyota group
 keiretsu Nissan Honda Mazda
labour shortage 
wage increase 
extension of business 
modification of subcontractors 
others
10 
3
4 
4
5 
1
7 
2 
3
1
no 
no
effect 
answer
2 
1
1 
4 3
 Source  : 
Note  :
Mail questionnaire survey in 1992. 
Some manufactures got plural answers.
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mentioned, intra-group trading still constitutes the mainstream in this area despite the 
establishment of Toyota Kyushu. It would appear, therefore, that transactions 
beyond the "keiretsu" are confined to a limited number of factories, as determined by 
their particular characteristics and production capacities. 
   Other prospective impacts of Toyota's new facilities are revealed in Table 4. 
Most of the ancillary factories are concerned that it will become difficult to find 
 sufficient numbers of workers due to the intensification of the labour shortage. So  far, 
they have been successful in attracting  sufficient numbers of applicants to meet their 
hiring targets, but the area is now facing a labour shortage much like that in the 
country as a whole. The active openings ratio for new graduates in Fukuoka 
Prefecture shifted from 0.55 in 1984 to 1.39 in 1989, and after the Toyota group's 
facilities open it may rise even higher. This could lead to a rise in local wages levels 
as well. 
   On the other hand, there is a movement afoot amongst some of the larger second 
level subcontractors to set up business relations with the Toyota group. For example, 
an ironworks in Saga City that supplies various kinds of nuts and bolts to the Honda 
group has now decided to commence transactions with the Toyota group as well. At 
the same time, Toyota's affiliated companies have actually been seeking out these 
second level subcontractors, in order to form new business relations with them. The 
second level subcontractors were originally locally-owned firms, and they became 
involved in the automotive industry in response to encouragement from existing 
ancillary manufacturers. The production of passenger cars is ultimately underpinned 
by the activities of these second level subcontractors, and it could be said that the 
growth of transactions across  "keiretsu" boundaries may lead to the dissolution of the 
existing inter-firm networks in the Kyushu-Yamaguchi area, with various conse-
quences for the local production systems of each of the major assemblers.
5 Conclusions 
   In this paper the author has examined recent technological innovations in the 
Japanese automotive industry and their spatial implications at the national scale. 
The results are summarized in Fig. 4. In order to cope with changes in both the labour 
market and the car market, the  automobile assemblers have had to improve their 
production processes. By  adopting an advanced car production system, FMS, they 
have been able to manufacture several models of passenger cars on a single assembly 
line. Simultaneously, they have succeeded in improving working conditions, through 
automation and the introduction of better amenities for workers on the factory floor. 
They have faced the necessity of constructing "buffer plants" in order to facilitate the 
adoption of FMS in their existing assembly factories, and these "buffer plants" have
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Fig. 4 Restructuring of the Japanese automotive industry.
been set up in the Kyushu-Yamaguchi area, where they enjoy good access to labour 
supplies and a ready availability of land on industrial estates. The major assemblers 
have also encouraged related manufacturers to locate component factories in this area. 
   In organizational terms, the assemblers have shown a tendency to diversify their 
component purchases beyond their traditional affiliated manufacturers at the national 
level, and this is likely to prompt a restructuring of the relationships between them. 
The survey of the Kyushu-Yamaguchi area revealed that so far only a small number 
of ancillary factories have conducted trade in components beyond the boundaries of the 
"keiretsu", and most firms expect to remain within intra-group trading systems even 
after the new Toyota factory starts production. In this study, however, the author
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was unable to investigate the business relationships that are likely to develop between 
the existing assemblers and the component manufacturers  affiliated to Toyota which 
are likely to locate in this area, and there is room for further investigation of this topic.
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                                    Notes 
1) For an analysis of the historical process of spatial agglomeration within the industry, see 
  Miyakawa (1991). 
2) The figures on automation levels quoted in this section have been taken from the assembler's 
   own announcements. 
3) Table 2 includes the following  manufacturers  : fifteen out of twenty-seven factories belong-
   ing to the  Shinhama-kai, Nissan's local cooperative association, sixteen out of twenty-five 
   factories in Honda's Yurin-kai, and eleven out of the nineteen factories in the Mazda group 
  which had located in Yamaguchi Prefecture prior to 1990. 
4) Actually, two manufacturers in the Nissan group had to stop supplying components to 
 Mazda, due to the rise in car production at Nissan's Kyushu Factory.
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